The Mamirauá Sustainable Development Reserve fits the profile of a good destination for birdwatching, because it has high species diversity, bilingual guides, updated bird lists, field guides and adequate infrastructure. In this paper we present the bird species observed during a regular type of tourist activity held in Uakari Lodge and also relate the richness and diversity of birds to fluctuations in water level during several months. The study was conducted between 
INTRODUCTION
Birdwatching is one of the most expanding branches of ecotourism in the world (FIGUEIREDO, 2003) . Birdwatchers is the group of animal observers that has gathered more followers on the planet nowadays (MOURÃO, 2004) .
It is considered a low-impact environmental tourist activity, being also educational and sustainable, not to mention the plus of involving the local populations (FARIAS; CASTILHO, 2007) . It mobilizes approximately 80 million people around the world (SANTOS, 2006) , from which 70 million are from the USA alone and about 1 million are from the UK (PIVATTO; SABINO, 2005) . In Brazil, it's less than 1% of the Brazilian population practice birdwatching -about 15.000 people (Pers. Com. Alyson V. de Melo).
The Mamirauá Sustainable Development Reserve (Mamirauá SDR) fits the profile of a great destination site for birdwatching, because it contains all the important characteristics described by Mourão (1999) , such as high species diversity, bilingual guides, updated bird lists, special field guides and adequate infrastructure (PERALTA et al., 2010) .
Since 1998 there has been an ecotourism program at the Mamirauá SDR which promotes environment preservation as well as generation of income to local communities (PERALTA, 2002) . Birdwatching activities are restricted to the Ecotourism Special Management Zone, an area created in order to reduce pressure over natural resources and which also regulates tourist activities at the Mamirauá SDR (IDSM, 2010) .
One of the main attractions and reasons for such tourist appeal is that at Mamirauá SDR is the rich and easy-to-see fauna (PERALTA, 2002) . The várzeas at the reserve contain a rich variety of vertebrates, and endemism rates are high (AYRES; JOHNS, 1987 , apud PERALTA, 2002 . This essay contains several bird species observed during a regular tourist activity at the Uakari Lodge; along with the relationship between the richness of the bird fauna and fluctuations of water level throughout the months.
MATERIAL AND METHODS

Study area
The Mamirauá Sustainable Development Reserve is located in the Amazonas state's mid-west area (03º08'S, 64º45'W and 02º36'S, 67º13'W), near the city of Tefé. It covers 1,124,000 hectares of seasonally flooded forest (várzea), limited by the Solimões, Japurá and Auati-Paraná rivers. This ecosystem represents 200,000 km², or around 2% of all the Amazon Forest (JUNK, 1983) . The weather is tropical humid, with an average annual rainfall of 2350 mm (AYRES, 1993) .
The aquatic environment at the Mamirauá SDR is marked by a great seasonal water level variation. The rain season starts in November, causing the forest to flood in March and from that on up until the beginning of May, while the dry season starts in mid July, and then up until September. It rains most intensely from December to March, and the driest period is from August to October (IDSM, 2009) . The area suffers periodic floods due to water level variation, which peaks at 10 to 14 meters. At this peak, all the Mamirauá SDR is covered with water (IDSM, 2010).
The ecotourism area is located at the confluence of the Japurá and Solimões rivers and covers an area of 35 km² of Mamirauá SDR's territory. In this area, lies the Mamirauá lake, about 10 km long, but only 400 m wide (Figure 1) . A low bushy vegetation, intertwined with secondary and exuberant forests cover the river margins territory (AYRES, 1993) . 
Data collection
Studying of the birds is comprised of quality samples obtained during the boat trip, along with the regular tourist visitations at the Mamirauá SDR. The entire journey is made aboard a wooden motor boat (20 or 15 hp), with capacity for about 11 people, including the pilot, local guide and naturalist guide. The observations were made by naturalist guides, with binoculars, rarely with the help of the local guide,
The trip started at Uakari Lodge, at around 3:30 pm, with observations being noted from that moment on, excluding the birds along the lodge surroundings.
The water track started at a channel (from the lodge) which grants access to the Mamirauá Lake (03º06'55"S e 64º47'50"W), generally with a longer stop at the lake's entrance, for a brief explanation, and another stop at the end of the lake, for appreciation of the sunset, adding up to the journey a total of 38.5 km there and back. The way back to the lodge, at dusk and beginning of the night, was also part of data collection, which ended at 07:00 pm; All birds observed, or heard, were reported, even the species that had been previously noted. For the record, air space was also considered, which is noted here as the zone above the tallest vegetations, where birds carry through with their flights. Movement was registered (in flight, standing or inside of the water) and also stratus (below, in the canopy, or above of the canopy) wherever the first individual of a species was observed. When it was not possible to identify the species, the genus was noted. Taxonomy followed the Brazilian Committee of Ornithological Registers (2011).
Since the research was conducted along with the tourist activities, the search for birds was not exclusive, and whenever something considered interesting was observed (i.e. a group of monkeys), the boat would stop for observations and photos. The same occurred for any animal, plants or any situation in which the tourist desired to observe calmly. Therefore the boat not only did not sail in constant speed, it also didn't keep the same distance from the edge of the forest all the time.
Some birds had been lost at moments of talking/ explanations to the tourists, due to the noise from the engine and/or speed of the boat. Therefore, the central idea was the observation of species on a regular tour, along with heterogeneous tourist groups, where some liked birds more than others. With this, it was made possible to have singular register of what can be observed in this type of tour at any and each time of the year.
The observations had been separated per month and the months were divided according to the water level. When there are two popular names for the same cited species, the first one is the official name, in accordance to the CBRO (2011) and the second is the name by which the bird is known in the region. The observations, restricted to Mamirauá Lake, limited the number of species seen. Most species observed lives near aquatic environments, along forest edges or is aquatic. However, high richness in species is observed, a total of 37% of 361 species that occur in the Mamirauá SDR.
The possibility of observation of each species depends on factors such as ecology and species behavior, which include the areas that the animal frequents, the migration in accordance with the water level, visibility, and luck.
The species Large-billed Tern (Phaetusa simplex) and Striated Heron (Butorides striata) had been sighted in all trips, but others, such as the Mealy Parrot (Amazona farinosa) and the Cream-colored Woodpecker (Celeus flavus), were seen only once.
Amongst the species observed during the research, the Yellow-rumped Cacique (Cacicus cela) and the Black-collared Hawk (Busarellus nigricolis) had the most number of observations, adding a total of 62 times. Horned Screamer (Anhima cornuta) and Hoatzin (Opisthocomus hoazin) come right after, being spotted 61 times.
Observation of these four species was possible throughout all the months. 20 species were highlighted as having strong tourist appeal, with a minimum of 20% observations. Horned Screamer (Anhima cornuta), one of the most observed species way along the Mamirauá Lake. It has great association with aquatic environments, especially lakes full of macrophytes, where it feeds and reproduces (SICK, 1997).
Great Egret (Ardea alba), very common in the Mamirauá SDR and observed throughout the year. However, they are even more frequent and extraordinary in quantity during the low water period, when the food supply is greater.
Neotropic Cormorant (Phalacrocorax brasilianus) calls visitors' attention during the dry season, when they congregate by the thousands in Mamirauá Lake region. This period of the year is the time of highest abundance for aquatic birds, because the fish are trapped into small pools of water or in shallow water.
The Hoatzin (Opisthocomus hoazin), as well as the Horned Screamer, are species observed throughout the year (Figure 3) . They living on the margins of lakes and lowland rivers, where they feed and build their nests. It is a very noisy bird which makes its observation easy. During the drought, the Hoatzin is almost sure to be spotted. Wattled Jacana (Jacana jacana), a quite common species in the edges of the Mamirauá Lake. With very prominent color is even more attractive during the dry season, when it is possible to see hundreds of these birds together.
Purple Gallinule (Porphyrio martinica) is a specie that occurs around the canals and lakes of the Mamirauá SDR and is found frequently throughout the Mamirauá Lake. Its shining colors really call the visitors' attention.
Osprey (Pandion haliaetus) was observed mainly in the months of flooding (Figure 4 ). It is a northern migratory bird, appearing in the Southern Hemisphere during the spring and the summer, from the drought to the middle of the flooding in the Amazon (SICK, 1997). Thus, months of greater sightings are from October to February.
Black-collared Hawk (Busarellus nigricolis)
is a species that lives in strong association with aquatic or flooded environments, very common along rivers and lakes (SICK, 1997), therefore along the margins of the canal and at the Mamirauá Lake.
Sunbittern (Eurypyga helias) was observed mainly in the receding waters and in the drought months ( Figure 5 ). The species is associated with the bushes alongside rivers, but it is also usually found in beaches and dry areas. 
Short-tailed Parrot (Graydidascalus brachyurus)
peaked three times during drought, flooding and high waters. It is a psittaciform directly related to varzea environments and very common along the Mamirauá SDR Scarlet Macaw (Ara macao) was mostly spotted during the floods in 2009 and 2011 and in the flooding in 2010 (Figure 7) , probably due to increased availability of fruits. It is the bird that occupies the highest forest stratus and it is quite commonly seen in flight.
Picture 7 -Seasonality of the Scarlet Macaw in the Mamirauá Lake.
Black Skimmer (Rynchops niger) a migratory species (DEGRAAF; RAPPOLE, 1995) appeared during the ebbs and droughts (Figure 6 ), feeding off of fish and other small animals living near the water surface. In the Mamirauá Lake area, it is easy to obtain food during the driest periods, and this period is their nesting period. They always lay their eggs in river beaches.
Tui Parakeet (Brotogeris sanctithomae) was observed throughout the whole year, but sightings peaked three times during the floodings in 2009 and 2010. The peaks observed during the flood are due to maturation of mungunba fruits (Pseudobombax munguba), a tree tipical of water streams and one of the birds favorites during the high waters.
Festive Parrot (Amazona festiva) also had a steady number of observations. It is a bird directly related to varzea environments and quite common along the Mamirauá SDR.
Scarlet-crowned Barbet (Capito aurovirens) was sighted during an entire year (Figure 8) . It is found both in the forest, and in its borders, associated to varzea areas, and, despite not being one of the most common birds at the Mamirauá SDR, it can be seen with some frequency in the area along the Mamirauá Lake.
White-throated Toucan (Ramphastos tucanus)
was spotted in different periods of the year, peaking during the 2009 and 2011 flooding (Figure 9 ). This bird inhabits different habitats at the Mamirauá SDR, but it is not a very common species, although it is possible to observe it during all periods of the year.
Bare-necked Fruitcrow (Gymnoderus foetidus)
was noted mainly during the flooding, and the first months of the ebb flow, when water level is still high. (Figure 10 ), probably due to the larger availability of fruits during this period. (SNOW, 1982) .
Red-capped Cardinal (Paroaria gularis) there were 3 moments of peak sightings, during the drought, the flooding and the high waters. It is closely related to water streams, but, since it is a small bird, its observation depends a little on the distance it is to this environment. Nevertheless, this is a regular bird.
Yellow-rumped Cacique (Cacicus cela) is a bird found in practically any area of the Mamirauá SDR, and most of its nests are found near lakes and rivers, therefore, easy to be seen.
Figura 8 -Seasonality of the Scarlet-crowned Barbet in Mamirauá Lake.
Figura 9 -Seasonality of the White-throated Toucan in the Mamirauá Lake.
Figura 10 -Seasonality of the Bare-necked Fruitcrow in the Mamirauá Lake
Yellow-hooded Blackbird (Chrysomus icterocephalus)
is a very attractive bird, due to its colors, and for flying around in flocks that indeed call the attention of visitors. During the beginning of the flooding, they follow the fluctuating vegetations, in search for seeds, and often flock right in front of the Uakari lodge.
The distribution of those 20 species observed informs to an interested ecotourist when is the best time of year to visit the Uakari Lodge is.
Among the recorded birds along the Mamirauá Lake, Bernardon; Nassar (2011) mentioned some species considered to be more attractive to the birdwatchers, such as: Horned Screamer, Razor-billed Curassow (Pauxi tuberosa), Wattled Curassow (Crax globulosa), Agami Heron (Agamia agami), Purple Gallinule, Sungrebe (Heliornis fulica), Scarlet Macaw, Festive Parrot, Hoatzin, White-eared Jacamar (Galbalcyrhynchus leucotis), Scarlet-crowned Barbet, White-throated Toucan, Long-billed Woodcreeper (Nasica longirostris), and Yellow-hooded Blackbird.
The bird monitoring along the Mamirauá SDR Special Ecotourism Management Zone is important in order to assess the possible impact such activities may have on the birds, along with the fact that the Uakari Lodge is located inside a preservation area where threatened species occur. Besides, standardized bird fauna studies during the ecotourism activities are yet another attraction to visitors at the Reserve (BERNARDON; NASSAR, 2011).
"The Mamirauá SDR protects globally threatened species, such as the Wattled Curassow and the Harpy Eagle (Harpia harpyja) and is a stop for migrating species" (BERNARDON; NASSAR, 2011).
The first was spotted only four times during the study and the second was not recorded during this study, but it had been photographed by a researcher in the field.
CONCLUSION
The Mamirauá SDR has an incredible potential for birdwatching activities. The motor boat sail is only one of the options for sighting, and still, it has been proved very productive in terms of capturing the richness and species diversity. Besides, distribution and abundance of some species vary according to seasons, as well as the pulse of the flooding in the region.
This paper focused only in a restricted area of the reserve, and with the participation of nonspecialized birdwatching tourists and yet, showed very interesting results. Thus, if there's any effort in a broader divulgation to attract birdwatchers as well as a diversification in the activities, visitors may see plenty of the species that occur in the Mamirauá SDR. 
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